Predicting and preventing cardiotoxicity in the era of breast cancer targeted therapies. Novel molecular tools for clinical issues.
Treatment of breast cancer (BC) has changed over the last decade with the advent of targeted therapies. Whereas traditional chemotherapy was directed toward all rapidly dividing cells (cancerous or not), several new anti-cancer drugs are mainly tailored to specific genetic pathways of cancer cells. Ideally, the goal of these new therapies is to improve the management of cancer with a specific targeting of the malignant cell and fewer side effects than traditional chemotherapy. Due to the initial success of this approach, an increasing number of targeted drugs entered into clinical development. However, unanticipated side effects of the new drugs, such as cardiotoxicity and heart failure, emerged from several clinical trials. The mechanisms of cardiotoxicity due to traditional chemotherapy and the one due to new drugs seem to be inherently different. In the case of BC, available targeted therapies are probably associated with the abrogation of normal molecular pathways involved in cardiomyocytes and endothelial cells survival/proliferation. The cardiac safety profile of these new drugs asks for a careful patient monitoring and follow up. Herein we will review the cardiotoxicity of BC patients receiving antiERBB2 treatment (Trastuzumab, Lapatinib), VEGF inhibitors (Bevacizumab) and tirosin-kinase inhibitors (Sorafenib, Sunitinib). We will discuss the molecular mechanisms that underlie the risk of cardiotoxicity, and we will examine the molecular tools useful for prediction of heart failure and for identification of subgroups of BC patients more susceptible to cardiac side effects induced by targeted therapies. Attention will be paid in particular to ERBB2 gene and its polymorphisms, as well as to the possible genetic risk stratification of BC patients. Finally, we will discuss the possible clinical strategies to prevent and minimizing the cardiotoxicity of targeted therapies in BC patients, focusing in particular on new drugs combination and on the emerging role of a tight partnership between cardiologists and oncologists.